Supplementary Note 1 | Charge Partitioning Schemes
We analyzed the charge in the metal and solvent using several partitioning methods, all of which gave charges similar to within 0.1 e. These charge partitioning schemes with a proton in the third solvent layer are summarized in Supplementary Table 1 . The number of electrons in each layer is listed for each method of partitioning, with the expected (column "Ideal") numbers listed for ref-
erence. These partitioning schemes used the electron density obtained with the PBE functional. 3 The charge of the ion is obtained by taking the outer two solvent layers and subtracting from it the number of electrons in two neutral water layers (96). Row "Bader" was obtained with Bader charge analysis. 4, 5 Row "Minima" was calculated by finding local minima in the plane-integrated total electron density and integrating between these minima. The integration limits in row "Average ∆ρ" was obtained by first taking the electron density difference between the system and its individual components:
then identifying nodes in the resulting plane-integrated electron density difference plots. Finally, "Discrete ∆ρ = 0" takes individual nodal points in the electron density differences and integrates between them, as opposed to the plane-integrated electron density differences which has nodal planes. Note that all integration is done on the total valence electron density. All four charge partitioning methods give values that vary within 0.1 e. Thus, we use the Minima method throughout the main text due to its consistency with Bader analysis and physical simplicity.
Supplementary Note 2 | Charge Integration in Embedded DFT and CW Methods.
To integrate the electron density when using a GTO basis, a (280 × 280 × 900) three-dimensional
Cartesian grid of step size 0.1, 0.1, and 0.04 Bohr along x, y, and z is used to represent the electron density in real space [total volume = (28 × 28 × 36) Bohr 3 ]. To calculate for the residual charge in the solvent layer, the minima of the plane-integrated electron densities between the metal and the solvent layer are numerically determined; from this point, the plane-integrated electron densities are numerically integrated along z via the the trapezoidal rule. Here, the fine grid density is required to be able to properly accommodate the real-space integration of the sharp features at the core regions within the solvent layers arising from the O 1s states.
Supplementary Note 3 | Optimization of the Embedding Potential from DFET
From the relaxed structure obtained using the procedure described in the main text for a threelayer (3×3) Al (111) 
